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Mathematics 1% Prep 1% term 


UNIT 1: 
RATIONAL NUMBERS 


Lesson 1 : Set of Rational Numbers (Q) 


e The set of counting numbers C = { 1, 2, 3, 4, ……] 
e The set of natural numbers N = { 0, 4, 2, 3, 4, ... } 


e The set of integer numbers Z = { 0, +1, +2, +3, +4, ... } 


Definition of the Rational number (Q): 


a 
Is anumber that can be expressed in the form b where aandb are integers 
and 


b #0. (where the division by zero is meaningless) 


a 
The set of rational numbers Q ={X:X=b ,a&Z,bE&Z,b#0} 
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1) Show which of the following numbers are rational and which of them are not 
rational : 


3) Write each rational number in the form —: 


-5 , zero , 075 , -0.01 , 4.5% 


4) Complete: 


LIF is a rational number, then a +...... 

2)The number — is a rational number if x +...... 
3)The number == EQ IEF 

4)The number — is a rational number if x +...... 
5)The rational number = = Q if x =...... 


5 
6)The rational number = = Q if x =... 
3a 


a = 
7) lf b=3 , then2® = ....... 
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5) Choose : 


if = = =, thenX=........ 
æ 4 


2)The rational number = is negative if X 
age 5 : . 

3)The necessary condition to make a rational number is 
n 7 ; . 

4)The necessary condition to make E rational number is X # 


5)If — is a rational number, then X # (5, 0, 2 , 10) 


6)Complete the following table: 


(-20 , -5,5 , 20) 


(>Zero , <Zero , <Zero,= Zero) 


( X=-3,X=3,x=2, Xz3) 


(=5 92547) 


The number : a Lø = 
xå— 3 4—z 8x x 
Expresses a rational no. if x +... fe | eee | ener | tees 
7) Choose: 
(1) 0.57= 
57 57 575 19 
(a) so (b) z5 (c) oo (d) = 
8 
@) a= 
(a) == (b) —0.32 (c) —0. 32 (d) 32% 
(3) 412% =... 
(a) 0.3 (b) 1.2 (Š (d) 0.012 
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Lesson 2 : Comparing and Ordering 
Rational numbers 


1) Put the suitable sign“ >, <, =“ 
1 1 9 2 2 
= — j = 1- F 0.5 .. — 
4 6 5 8 
—5 —3 1 —20 —8 
— er => , 3- — ¥ 1.6 = 
3 6 5 


2) Write two rational numbers lying between : 


a) = and = 
2 5 

b) 0.3 and = 
5 


3) Write four rational numbers lying between : 
1 11 

a) > and — 

2 12 


b) -$ and —: 


4) Arrange the following rational numbers in an ascending order: 


3 Os 7 2 
r eS’ ‘7 7” 
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Lesson 3,4: Adding Rational numbers and 
Properties of addition operation 


Properties of the addition operation in Q: 

(1) Closure property: 
The sum of any two rational numbers is a rational number. 
i.e.: Q is closed under addition operation. 

(2) Commutative property: 
If aand b are two rational numbers, then 
at+b=b+a 

(3) Associative property: 
If a, b and c are three rational numbers, then 
(a+b)+c=a+(b+c) 

(4) Additive identity: 


Zero is the additive identity (additive neutral element). 
If ais arational number, then 


0+a=a+0=a 


(5) Additive inverse: 


If ais a rational number, then a + (-a) = zero 


3 —3 
for example: = + (=) = zero 
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1) Calculate the value of each of the following in its simplest form : 


1 25 
a 7 + — 
4 8 
9 3 
b: Sa am 
12 16 


1 1 
c. -27- + 13- 
4 3 


2) Complete: 


(1) The additive identity element in Q İS ............ 

(2) The additive inverse of > is wef 

(3) The additive inverse of i E 

(4) = is the additive inverse of the number ............ 


zero 


(5) The additive inverse of (2) IS eeen 


= zero 
(6) The additive inverse of (=) Soning 


(7) The additive inverse of = eee 


(8) The additive inverse of zero is ............ 
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3)Find the result of each of the following in the simplest form: 


4)Using the addition properties in Q to find the result of each of the 
following in the simplest form : 


5 -3 3 3 
1) = + — +-+- 
8 4 8 4 
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Lesson 5: Subtracting Rational numbers 


Properties of the subtraction operation in Q: 


Q is closed under subtraction operation, but the subtraction operation in 
Q is not commutative, not associative, has no identity element and has no 
inverse. 


1) Calculate the value of each of the following in its simplest form : 


3 2 1 2 
a. 7 z Pa) b. = x s 
c -2 = MF - (-6-) 
5 15 8 8 
2) Complete : 


a. The remainder of subtracting ( =) from ( - ) equals ............ 


7 


3 1 
b. = + + (--) = wu... 
5 10 2 


c. The remainder of subtracting -£ from O is …—…... 


3) Choose : 
x z 1 1 6 12 
a. If =3 , Y=4 and Z=6 , then > -= FREE (-17, 4? 14 ’ aa 
ae oS, (5, 2,15, >) 
5 3 15 
c |-13 | -|13| = cece. (-26 , -13 , 0, 26) 
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Lesson 6,7 : Multiplying Rational numbers and 


Properties of multiplication operation 


Properties of the Multiplication operation in Q: 
(1) Closure property: 
The product of any two rational numbers is a rational number. 
i.e.: Qis closed under multiplication operation. 
(2) Commutative property: 
If a and b are two rational numbers, then aX¥b=b%Xa 
(3) Associative property: 
If a, b and c are three rational numbers, then (a x b) x c =a x (bx c) 
(4) Multiplicative identity: 


One is the multiplicative identity (multiplicative neutral element). 
If aisa rational number, then 1Xa=ax1=a 


(5) Multiplicative inverse (reciprocal of the number): 
For any rational number 5 except zero there is a multiplicative inverse that is 


the number 2, where: 2 x 2 =1 
a b a 
e Zero has no multiplicative inverse because _1 is undefined. 
zero 


e Multiplying any rational number by zero equals to zero. 
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1) Complete: 


(1) The multiplicative identity element in Q iS ............ 


(2) The multiplicative inverse of ; [S stocks 


(3) The multiplicative inverse of = SEE 


(4) The multiplicative inverse of -6 is .........05 
(5) The multiplicative inverse of 35 iS … $... 


(6) The multiplicative inverse of 1 is ............ 


(7) The multiplicative inverse of -1 is ............ 


(8) The multiplicative inverse of (- =| ÍS ane 


3) Find the result of the following in the simplest form : 


5 == h yE 
6 4 2 3 
c 32 x (-4=) d- 0.5x 2 
8 5 5 
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3)Complete the following : 


a. — 


x (--)=--x m. 7x—=1 
3 5 5 7 
2 3 —4 —4 
CX7= n. S X se = == 
3 2 5 5 
= x =1 o. 2=x = 1 
11 
audits x 0.8 = 1 p. 4x = -5 
3 
f === then — = Gimlf = 70), then — = 
y 2y b 


ee 9. 
. The multiplicative inverse of the number FIS crete 
. . 3 1 3. 
. The simplest form of the expression ra (> - >) IS rn 


. If 3: xX= (37 , then the value of X = MM. 


i. The rational number which hasn't a multiplicative inverse is ............ 


. The number that hasn't a multiplicative inverse is ............ 


b A 
es 12 ooo 


==! Mathematics 1% Prep 1% term Si 


4)Using the distribution property, find the value of each of the 
following in 
the simplest form : 
8 


8 8 
a)4x — + 9 x — + 4x — 
17 17 17 


c)35x 3 4+35x 2 - 35 x 3 
4 2 


d) Ž xm + £,23)+ > 
17 17 17 
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Dividing Rational numbers 


Distribution property: 


If a, b and c are three rational numbers, then 
ax(b+c)=axbt+aXc 


ax(b-c)=axb-aXc 


1) Find the result of the following in the simplest form : 


5 1 
a. e T 
27 9 
1 5 
b.—- +2 
2 
5 11 
Cop a) 
8 
1 
d.-1 + 2- 
4 
…3 
e. zero + — 
5 


2) Find the result of the following in the simplest form : 


3 5, 5 5 3 1 1 
a. Wet -) S- c.-- e =) 
Sims 8 2 ‘4 2 3 
Lopa = Le ea ER eee - 
b. (57-767) x (77) d. =) z)+( ahe 
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3) Choose : 


a. If ax == = „then b equals ....... (-a, 1, a) 


b. which of the following relations are true, where X=3 , y=5 , Z=15 
(Y=XZ , X=YZ , y=) 


i _ 6 6. 
c. The property used in the operation x 1= FÍS senere 


( Associative , Commutative , Multiplicative-identity , Multiplicative-inverse ) 


1 
d. If 3a=27andab=1,thenb-........ (5, F z) 


1 3 
4) If X=-3 , Y= 4 and Z=-3 „then find the value of: 


a.(X+Y)=Z 
b. XY + YX 
3 1 
5)lf X=2,Y=-4 and Z=-2 „then find the numerical value of 
X—(Z+Y) 
2 dg 
6) If X=3 , Y=-6 , Z=-3 ,thenfind(X+Y) — (Z+Y) 
£ = -i 
7)f X=2,Y= 3 and Z=2 Ž „then find the numerical value of <x 


Mathematics 1% Prep 1% term 


Lesson 9: Applications on the Rational numbers 


1) Find the rational number in the middle of the way (half-way) 


between: 


2)Find a rational number lying : 


a)One fourth of the way between z and = from the side ofthe smaller number 


b)One third of the way between = and 1 = from the side of the smaller number 


c)One fifth of the way between = and = from the side of the smaller number 


3)Complete : 


-5 -3 
a. The rational number half way between Fa and = IS 
. . . 1 . 
b. The rational number that lies one fifth of the way from = to l is ….. 


1 5 
c. The number that lies half way between m and = eee 
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UNIT 2 
ALGEBRA 


Lesson 1: Algebraic Terms & Algebraic Expression 


Algebraic term: 


The algebraic term is formed from the product of two or more factors. 
Ex.: Algebraic term ( monomial ) 
Algebraic factor 


Numerical factor (coefficient of the algebraic 


The degree of the algebraic term : 


It is the sum of the indices of the algebraic factors in this term. 


Algebraic Expression : 


The algebraic expression consist of an algebraic term or more. 


The degree of the Algebraic Expression : 


It is the highest degree of the terms forming it. 


index 


Algebraic 


expression 
Absolute term (constant) 


merical factor 
(coefficient of the algebraic term) 


Algebraic factor(symbol) Algebraic term (monomial) 
of 2" degree 
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1) Complete : 


a. The degree of the algebraic term 3X 7Y iS .……...... and its coefficient is .............. 
b. The degree of the algebraic term -3a ? b is... and its coefficient i.............. 
c. The degree of the algebraic term -2X * Y is .…….[. and its coefficient .............. 


d. The algebraic term 2 X Y? whose degree is ..……..... 


e. The algebraic term - 4 X Y? of veces degree 
f. The coefficient of the algebraic term =x? Y Z? is CC... and its degree......... 
g. The coefficient of the algebraic term X is atm and its degree is .............0 
h. The coefficient of the algebraic term (-2)* is 1... and its degree is .............0. 
i. 5X7+3 is an algebraic expression of the uu... degree. 
2) Choose : 
a. The coefficient of the algebraic term 2X°Y*Z? is vices (2,3,4,5) 
b. The algebraic expressionX”- 3X 7 + 4 is of the .…..... degree 


(first , second , third ) 
c. The algebraic term 2X° Y? whose degree is .……..... 
(the third , the fourth , the fifth) 


d. The degree of the algebraic term X * Y equal the degree of the algebraic term 


(X°Y? , XY? ON) 


e. The algebraic term b? = wees (3xbxb , b+b+b , bxbxb) 
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Lesson 2 : Like Algebraic Terms 


1) Reduce to the simplest form: 


TY Ba ÆDES SEA | AEE eR te ee eee 
DP). SAV ONE SBV Ene er ad A E eR AR 
3) 19m-4n+11m—-171+9n=.…G…d… sssceceeeeereerere eee rer rener errerr ere fee aN 


A) 43+ab+5a-2b+6b—-33a= musseseeseseeeere eres rersereer ennen rener ser serene ere RED. 


2)Complete : 


a. 5a increases 3a by 2... 


b. 7X increases -3X by GG seere: 


3) Find the result of each of the following: 


(1) B XEXE ection (2) TY TY eee 


(5) AZ—112Z = weeny (6) —7X-2 X= ees 


4) Reduce each of the following 
algebraic expressions: 


1)5x + 4 - 3x2 — 6x — 7x2 = 
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Lesson 3: Multiplying & Dividing 


Algebraic Terms 


1) Multiply: 


a. (5X)x(3y)= 
b. -8y5 x (-7 y4)= 

c. 5ab2 x (-2 a2 b)= 
d. ab x (-3 a) x (-2 b)= 
e. (-3a) x (7c)= 

f. (2X y) x (-3 X2)= 


g.5x y" x2xy° = 


2) Find the quotient of each of the following : 


g. 6a +2= 
h. -14 X 2 + 7X= 
i. -25 a6 + (-5 a2)= 


j. -18X5 y6 Z3 + (-6 X 3 y3 z3)= 


A (- 32a°b° )= (- 4a°b’ ) 


7) Pe 


Mathematics 1% Prep 1% term 


Lesson 4: Adding & Subtracting 


Algebraic Expression 


1)Choose : 
a. 2X+3Y is greater than 3Y—2X by .............. (-6Y , -4X , 4X, 6Y) 
b. If a2 = 25,b2=9 and ab= 15 , then (a—b)2 ........... (-4, 4, 8, 12) 
c. The remainder of subtracting (-5X ) from 3X =............. (-2X , 2X , 8X2 , 8X) 


(9L., 3(2L+m) , 6(2L+m)) 


2)Find the sum of each of the following : 


e. 2X-/Y+Z , 5Z2+6Y-2X 


f. 3X-2Y +5 , 2X+Y-3. 
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3)Subtract : 
a. 3X7—-1-5% from 1-5X+6 


b. 5X74+Y°-3XY from X*-2XY+3Y". 


4)What is the increase of : 
a.2X7-3X+1 than 5X%+2%7-1 


b.3%7 —SX+2 thanthesumof: X +5&%+1 and 2X*-4-2X%. 


5) What is the decrease of : 


a. 3Y? —2XKY +X" than 3 x?-SKY LY’ 


b. 2a? — 3ab — 5b? than 4b? + 3a? +ab 


c. 2a — 8b ~ c thanthesumof 3a — 3b +c and 2a — 4b — 8c. 


6) In the opposite figure : 
Find the perimeter and the area of the figure. x 
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Lesson 5 : Multiplying a Monomial by 


an Algebraic Expression 


1) Find the following products : 
a. -3 (y + 3) 


ion 


. -5X (2X + y — 3Z) 
c. 3Xy (2X2 — 5X2y — 4y2 ) 


d. = X2 ( 6X2 — 9Xy — 3y2) 


2) Complete : 


f. 2X ( -5y )=8 X 3-70 … 

g. -2a b (n... + 2 a2 b )=- 6'a2 b3 -r 
h. 2X (3X - see larm. —10X 

i. -4a(2ab- wu... ) = @.... +8ab2 


3) Put in the simplest form: 


3a(a—b)+4a(2a+b) 
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Lesson 6: Multiplying a binomial by an 


Algebraic Expression 
1) Multiply the following: 


(1). (x+3)(x+2) Sh deni astesaice ee ie 
(2) (x—3)(x—2) a aiea naresccesbustohaes 
(3) (y—4)(y+5) E 
(4) (5m—2)(6m+1) EIER C E 
(5) (4x+1)(2x+3) ne SEER. BER 


(6) Gat+2b)(2a—Sb) == Aen 


mo (6? —4)(6? +2) eT ae nn ee 


(8) (x- y)(7y — x) = MOONE TETEE EEE 
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3) Find: 


ee cage) N 


4 ) Simplify Multiply the following : 
a)( 3a + 2b )(2a — 5b )= ccc cccccssccrssesscersc HER sove cess MMM cccessccssesssecsscenecenns 


b)( 3m2 + 8 )( 2M2 — 3 )= EE Apc A 
C)( AM — AVEN O” A 
EEEE a O 

©)( 41m — 7)( Arr) a, a scenerne renerne renere vennerne. 
W 2S: SAS OMY 2 SERENE SEEREN A A a MN Deda ata 
BOM OCI EAE eee 
OVEN FYTS] =e ano E 


NES 4)2 (3X HD) sevenin 
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5)Simplify : 
1)2a (3a—1)+3a(a+2) , then find the value of the result when a = 1 


3) (2X —2)2 + (X—2)(X +2), then find the numerical value of the result 


when X = -1 


4)lf: a=3X-—4 and b=X+2 and c=2X-3 


Find the value of the expression : ab—c2 when X = zero 
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Lesson 7 : Dividing an Algebraic Expression by 


a Monomial 
1)Find the quotient: 


1) 5a—10 py 5 = ENG PN SEE me I TE REVNE 
2) 4a* +6a py 2a Smarties teats ae 
3) 12a°b + 20a b° py 4a b EEO O 
4) 16a°b* —24a°b* py 4a°b a Sm lee 
5) 12x+15y py —3 Ser, “Sree, Te enna 
6) 60X 6 — 48X 10 — 12X 3 by -12X 3 r C O 


3a2b — 6ab2 + 12ab by -3ab a E Fosesenecusenessssesssssssnenssnnen 
Find the quotient of each of the following: 


26x? +14x* 
2x = 


18m* +32m? 


—2m’ 2 


3)Divide: (42x 3 y2 — 4X 2 y3 ) by 4X 2 y2 , then find the numerical value of 
the result 


when X=slwand y= -1 
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Lesson 8: Dividing an Algebraic Expression by 


another Expression 
1) Find the quotient in each case : 


a. X2-5X-14 by X-7 


2)Find the value of K that makes the expression : x 3_ 3x2—25X+K is divisible 
by 3X-5 
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Lesson 9: Factorization by Identifying the Highest 
Common Factor (H.C.F. ) 


To find the highest common factor for some algebraic terms : 


e We find the highest common factor of the numerical coefficients of these terms. 


e We take each repeated symbol in all terms with the smallest index. 


1)Factorize each of the following by identifying the H.C.F. : 


1)5a+5b _ 


5) 32X 3 y3 + 16X 2 y2 + 8X Y Ben cccccccncecseeree MMM scenen 

6) Ga2"( M1) — Ba (XD) Su sete aa a 

7) 4m2 ( 2X + y) — 3m (2X + y) = 7(2X HY) = cceceeccescsscsscsssssscsecseceeceecsecseseeseeaeees 
2 )Factorize each of the following by identifying the H.C.F.: 

1) 6a? =4a*b*_ 
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a) 15x17 + 15x 13-15 x 30 


48x45 +48x55 


b)7x123+7x35—7x18 


c) 35 + 14x 35 —5x 35 


d) 5 x (48) +7 x 48 + 53 x 48 


4)if a+c = -3 , find using factorizing by identifying H.C.F. the numerical value of 
the expression: 2a(a+c)+2c(a+c) 
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UNIT 3 


Lesson 1: The Arithmatic Mean 


The Sum of the values 


The Arithmatic Mean = 


their Number 


1) Complete : 


a) The mean of the values 2,5,8,9,14, 28 iS... 


b) The mean of the values 5, 12,6, 17 is............. 


2) Choose the correct answer from the given ones: 


(a) The mean of: 5, 12, 6, 17 is......... (a)4 (b)5 (c) 6 (d) 10 
(b) The mean of: x+y, 9-y, -X iS n.r... (a) 3 (b)9 (c) 2 (d) zero 
(c) Ifthe mean of: 9, 4,5, xis 5, then x =......... (a) 2 (b)3  (c)4 (d)5 
(d) Ifthe mean of: 3, 4, 8, a, a+2 is 15, then a = u.. (a)29 (b)5(c)75 (d)17 


3) If the heights of 5 students in grade 1 prep. incm. are 124, 130, 122, 126, 128, 


calculate the mean height of those students. 
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Lesson 2: The Median 


The median of a set of values is the value which divides this set such that 
the number of values which are greater than it is equal to the number of 
values which are less than it. 


To get the median, do as follows :Arrange the values ascendingly /descendingly 
Then 


l 


| O a, * 


If the number of values is odd : 


If the number of values is even : 
The median is the value which is The median = 
in the middle exactly. the sum of two middle values + 2 


1) Complete: 


a) The median of the values 8,17,4,6, 10 is 


b) The median of the values 25 , 32, 28, 40,50, 58,50 is 


c) If the order of the median of a number of ordered values is the fifth, then the 
number of these values is 


d) The median of the values 2,5,5,6,7,9,11,14,16, 21 is 


2) The following table shows the daily study hours of two friends in a week .Find 


the median of the study hours for each friend. 


Sally 3 |2 145 |7 35 5 4 


Basma 4 3 6 2 5 3 45 


Lesson 3: The Mode 


The mode of a set of values is the most common value. 


1)Complete : 
a) The mode of the values 3,10,6,13,19,19, 21is............. 


b) The mode of the values 5, 33,5, 33,3, 5 is (1. 
c) The mode of the values 8,11,5,8,4,5,4,11, 4is wu... 
d) If the mode of the values 12,7, X+1,7,12 is7 , thenX=......... 


e) If the mode of the values 4,a,5,3 is3 ,thena=.......... 


2)The following table represents the marks of 40 pupils in an examination : 
The mark 15 16 17 18 19 20 


No. of pupils 4 5 8 12 7 4 


Find the mode mark. 
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3) Ashraf recorded the lengths of his bus journeys to school for 3 weeks. 
He wrote times to the nearest minute : 


15,17,16,16,17,15,13,22,14,25,17,16,18,15,19 


a) Calculate the median time. 
b) Calculate the mode time. 
c) Calculate the mean time. 


4) The following table shows the number of hours of daily study for each of 
Mahmoud 


and Kareem during a week : 


Find the mean of the study hours for each of them. 
Determine the median hours for each of them. 
Determine the mode of study hours for kareem. 


Mahmoud 7 5 8 9 8 6 4 


Kareem 8 9 7 9 9 5 5 


EOMETRY FOR 
REPARATORY ONE 
IRST TERM 


-7 Q? 


J 
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Sheet (1) 
GE? m ERtg 


[1] The line segment: 


It is the set of points between two distinct points and denoted by 


TR Ra o—____e—e roe 
AB or BA A C B 


AB =6cm, C © AB, Dg AB 


[2] The ray: 
It is a line segment extended from only one of its terminals infintly 
and denoted by 48 E > s C D 


C € AB, De AB, E¢ AB, AB c AB, AB + BA 

[3] The straight line: 
It is a line segment extended from its two terminals infinitely and 
denoted by 48 or BA mA Bb Cc D 
C e AB, De AB, E€ AB, ABC ABCAB 

[4] The angle: 
It is the union of two rays having the same starting point (vertex of 
the angle) the two rays are called two sides of the angle. 


ZABC, ZCBA Or ZB 


BC U BA = ZABC 


vee side 


Types of angles: 
(1) Zero angle: Its measure = O°. , 
(2) Acute angle: 0°< its measure < 90°. 
(3) Right angle: Its measure = 90°. a. 
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(4) Obtuse angle: 90° < its measure < 180°. 


(5) Straight angle: Its measure = 180°. «———————_> 


(6) Reflex angle: 180° < its measure < 360°. 


[1] Complete the following table: 


m(2B) | 50° | ..... 105° | ..... 179° | pease Ml. aia 
m(reflex ZB) |... 330° | ...... 23771 350°| __.... a ad 
ee ia a Es a ee, ON 
[2] Mention the type of the angle whose measure is as follows: 
(1) 57° (2) 117° 
(3) 90° (4) 200° 
(5) 180° (6) 435 
(7) 179 62% 2... (8) 90 = 
i eo) a SHEEN 


[3] From the opposite figure, 
complete using (€), (£), (c) or (£): 


eee ccceee 
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Sheet (2) 
elations Between 
g Angles 


some 


Adjacent angles 

Two angles are said to be adjacent if they have a common vertex, c 
a common side and the other two sides are on opposite sides of 

the common side. B A 
ZABD, ZDBC are adjacent 


D 


Complementary angles 
Two angles are said to be complementary if their sum is 90°. 


And the two outer sides are perpendicular 


[1] Write the measure of the angle which complements each of the 
angles whose measures are as follow: 


(SO teens (2) 60° 
(3) 48° esines (4) 0° 
(5)90° usen (6) 22 
(7) 25°30 ..…..å£ (8) 53 I 


ERKLÆRE 


[2] In each of the following figures BALBC, Complete: 


Cc = E 
D 
65 : 
2 A B Å 
(1) m (Z ABD) = ree o G) m (Z DBC) = 100 o 


+ E 4: 


=l 
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C 
25, 
45 D 
B A 
(3) m (Z ABD) = ° 


Supplementary angles 


Two angles are said to be supplementary if their sum is 180°. 


Two adjacent angles formed by a straight line and c 
a ray with a starting point on this straight line are dl 
supplementary 5 z == 


m (ZBAC) + m (ZCAD) = 180° 


[3] Write the measure of the angle which supplements each of the 
angles whose measures are as follow: 


(1) 20° (2) 90° 
(3) 152° (4) 0° 

(5) 180° (6) ol 
(7) 141824" OZ... (8) 10° 


ok TOOT 


[4] In each of the following figures C € AB, Complete: 


D 


66 
B C À 
(1) m (Z ACD) lle (o) 


7 E 
F o 
D ; D 
45 56 
B C Å B C À 
(2)m (Z ECB) =" 9 | (a) m (4 ECF) = eee o 
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D 
EN o 
50 
Bc A 
(4)m (Z ACD) = + ° (s)m (4 DCB) = e (8) m (4 FCB) = e= ° 
E 
3xX° A40 
B C A 
(7) m (4 DCB) = ee ° (B) Xa vee ° 


ee TIO OO TS 


If two adjacent angles are supplementary 
then their outer sides are on the same 
straight line. 


[5] In each of the following figures, state if CA and CB are on the 
same straight line or not, and why? 
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[6] Complete the following: 


(1) | The angle is --------. 

(2) | The measure of the straight angle = -------: ° and the measure of zero angle is © ý 

(3) | The measure of the right angle = == ° 

(4) | The acute angle is the angle whose measure is less than --------- and more than -++ 

(5) | The two complement angles are the two angles whose sum of their measures js ure 

(6) | The two supplement angles are the two angles whose sum of their measures is eee 

(7) | The two adjacent angles formed by a straight line and a ray with a starting point on 
this straight line are ---------- 

(8) | If the two outer sides of two adjacent angles are perpendicular » then these two 
adjacent angles are ---------- 

(9) | If the two outer sides of two adjacent angles are on the same straight line» then these 
two adjacent angles are -= 

(10) | If the two adjacent angles are supplementary » then their outer sides are -+--+ 

(11) | lf the sum of measures of two adjacent angles does not equal 180° » then their outer 
Sides are ===- 

(12) | The measure of the angle which is equivalent to two right angles = -.-..--.-- and it is 
called ---------- angle 

(13) | The angle whose measure is 50° complements an angle of measures -+--+ and 
supplements the angle whose measure is ++- 

(14) | The angle whose measure -+--+ complements the angle whose measure is 30° and 
supplements the angle whose measure is -+--+ 

(15) | The angle whose measure ----.----. complements the angle whose measure is -Ê 
and supplements the angle whose measure is 150° 

(16) | The acute angle complements ---------- angle and supplements ---------- angle. 

(17) | Zero angle is complemented by ~ angle and is supplemented by -+ angle. 

(18) | The right angle is complemented by «-------- angle and is supplemented by -+ angle. 


ee Se a 
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[7] Choose the correct answer: 


(1) The obtuse angle supplements ~- angle. 
(a) obtuse (b) right (c) acute (d) straight 
(2) Between any two distinct points we can draw =-~ straight line passing through them. 
(a) zero (b) i (c) 2 (d) 3 
(3) If: m (4 A) + m (4 B) = 180° » then Z A and £ B are -== 
(a) equal in measure. (b) complementary. 
(c) supplementary. (d) adjacent. 
(4) If: BA L BC s then m (4 ABC) = eree 
(a) 40° (b) 90° (c) 180° (d) 360° 
(5) If: Z A supplements Z B » Z A supplements 2 C» then Z B and Z C are === 
(a) equal in measure. (b) complementary. 
(c) supplementary. (d) adjacent. 
(6) If: m (4 X) = 15° , then the two angles whose measures are 2 m (4 X) +4 m (4 X) are -------- 
(a) complementary. (b) supplementary. 
(c) equal in measure. (d) obtuse angles. 
(7) If: m (2 A) =2 m (4 B) s 4 A supplements Z B», then m (4 B) s -= 
(a) 30° (b) 60° (c) 120° (d) 90° 
(8) AB e AB 
@)E Or OGC (d) É 
(9) If : m (4 X)=2 m (4 Y) and Z Y is an obtuse angle» then Z X is -+ 
(a) acute. (b) right. (c) obtuse. (d) reflex. 
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vertically opposite angles 


If two straight lines intersect, then the measures of each two vertically opposite 
angles are equal. 


[1] In each figure, find the measure of the required angle: 


(1) m (Z AMH) = +--+: j (2) m (4 HMD) =~. s 


(a) m (Z AMC) ee ererery Sj 
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Accumulative angles at a point 


The sum of the measures of the accumulative angles at a point is 360° 


[2] In each figure, find the measure of the required angle: 


aD m (4 FCE) = eec ° aA m(Z YCA) = e7 ° am m (Z CMF) = eesse j 


(48) m (Z YML) = lia e 


RL SKER IEEE 


=e gy 4: 
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[3] Complete: 


(1) If two straight lines intersect » then each of two vertically opposite angles are ~- 


(2) The sum of the measures of the accumulative angles at the point equals --------- 


(3) In the opposite figure : 
AB) CD = {M} » then X= sani s 


(4) In the opposite figure : 


MB L MÅ and MC 
bisects the reflexed angle AMB 
» then m (4 AMC) = ee è 


(5) In the opposite figure : 
p O 8 


The angle bisector: 


It is the ray that divides the angle into two halves. 


If BD bisects Z ABC 
and m (Z ABD) = 35° » then m(Z ABC) = + ° 


> Lee RL. SEE 


[4] Choose the correct answer: 


(1) The sum of the measures of the accumulative angles at the point equals -.-.--.--- angles. 
(a) 2 right (b) 3 right (c) 4 right (d) 5 right 

(2) The sum of measures of 4 accumulative angles at the point -------- the sum of 
measures of 5 accumulative angles at the point. 
(a) = (b) < (c) > (d) # 
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(3) The two bisectors of two adjacent supplementary angles ---------- 
(a) are perpendicular. (b) are parallel. 
(c) are coincident (d) included an acute angle between them. 


(4) In the opposite figure : 
If ABC is a triangle in which CD 


B 
LS 
; D 
bisects Z ACB »m(Z A) = 58°, 
A 


» then m (4 ADC) = veere È A 
(a) 62° (b) 89° (c) 91° (d) 130° 

(5) | Br 
In the opposite figure : 70 ze 
If CD bisects Z BCA »m(Z A) =m (4 ADC) = 70" > ae 
then m (4 B) = eevee c A 
(a) 70° (b) 30° (c) 80° (d) 40° 


i A 
(6) In the opposite figure : OND 
ABC is triangle , DE AC and BD is a bisector Loe 
C 


of Z B » what is the measure of Z C ? 


(a) 25° (b) 30° (c) 45° (d) 55° 
(7) In the opposite figure : 
m (4 A) = 80° , BE is the bisector of Z B >» 80 


D 
ERN E 
CD is the bisector of Z C what is the measure AAN 
of the shown angle BFC ? AARO 
C 


(a) 80° (b) 100° (c) 120° (d) 130° 


[4] Answer the following: 


(1) In the opposite figure: 


If B E AC »m(Z DBC) = 135° 

and BA bisects Z DBE 

Find each of : 

m(Z ABD) »m(Z DBE) »m(Z CBE) 


(2) In the opposite figure: 


If ABN CE= {M} , MD .L CE , and MB bisects Z DME 
Find the measures of the following angles : 

Z BME , Z DME » L AMC 

and Z AME 
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In the opposite figure: 

m (Z AMB) = 60° , m (4 AME) = 120° » 

m (4 EMD) = 80° 

and MC bisects Z BMD 

Find : 

(4) m (4 CMD) (2)m(Z AMC) 


(4) 


In the opposite figure: 

m (4 BMC) =2 m (4 AMB) > 
m (Z AMB) = 48° 

and m (Z DMC) = 115° 

Find : m (4 AMD) 
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(1) Two line segments are congruent if they are equal in length. 
if AB=XY then AB=XY. 


(2) Two angles are congruent if they are equal in measure. 
if m(ZA)=m(ZB) then ZA=2B. 


(3) Two polygons are congruent if each side and each angle in one 
of them are congruent to their corresponding elements in the 
other. 


(4) Two squares are congruent of the side length of one of them 
is congruent to the side length of the other. 


(5) Two rectangles are congruent if the dimensions of one of 
them are congruent to the dimensions of the other. 


ee IT OSD aO 


[1] Complete the following: 


(1) The two line segments are congruent if -= 


(2) The two angles are congruent if --------- 


(3) The two polygons are congruent if there is a correspondence between their vertices 
such that each =+- and each «+++ in the first polygon is congruent to its 
corresponding element in = 

(4) The axis of symmetry of a polygon divides it into two >=- polygons. 


(5) | If AB=CD > then AB = 


(6) | 1AB=XY > then AB — XY = 


o 


(7) If Z A= Z Band m(Z A) = 50° s then m (4 B) =~ ease 


o 


(8) | If Z A supplements Z B and Z A= Ż B > then m (4 B) = ur 


a 


(9) If Z A complements 2 B and Z A= ZB »thenm (4 A) S orere 


(10) | Ifcis the midpoint of AB > then AC 1 BC 
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(11) 


If the polygon ABCD = the polygon XYZL » then DAS eos 
s m (4 BCD) =m (4 veere ) 


(12) 


The two squares are congruent if -+ are equal in length » while the two 


rectangles are congruent if -+ are equal. 


[2] Answer the following: 


(1) 


In the opposite figure: 


The two pentagons shown are congruent K C Es 
Complete : i a 
€4) B corresponds to ---------- Š k 

(2) The polygon BLACK is congruent to the polygon «== 

(@) KB 2o cm. G m (4 E) =m (LZ ) L A H 45cm Ò 
(CAS oes cm. @ m(ZA)=m(L e ) 


(2) 


In the opposite figure: 


IfC EBD »m(Z AFC) = 110° » BC =5cm. 
and the polygon ABCF = the polygon EDCF 


: E A 
Complete the following : 
ØD AB = o (8) AF = 1000 @ CD = ee FAE 


(4) CF is eee side. © m(LE)=m(4 4) | (8)m (4 B) = m (2 ee ) D C 5m 
(7) m (4 FCD) = m (4 >e )| (8) m (4 EFC) = eee ° (9) BD = cm. 
GO m (Z FCD) = +5 ° | @) m(Z AFE) = 1 o 


42 The axis of symmetry of the polygon ABDEF is ---------- 


(3) |In the opposite figure: x BOs 
If : D ECZ and the figure ABCDE = the figure XYZDE >» NS, 
AE =2 cm. »BC = 4 cm. and AB = CD = 5 cm. Y WB 
Find : $ 
The perimeter of the figure ABCZYX = -+ cm. Z D Som C 
(4) |In the opposite figure: E E A 
If: EGAF ,the perimeter of the figure ABCDE = 27 cm. » ü SL) 
DE=7cm. 
and the polygon ABCDE = the polygon FMLDE D 
Find : The perimeter of the figure ABCDLMF = ---------- cm. L C 
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We know that any triangle has three sides and three angles which are known as the six 
elements of the triangle. 


For example : 


A ABC has three sides which are : AB » BC and AC and 
it has three angles which are: Z A> Band ZC 


Therefore : 


A 


The two triangles are congruent if each element of the 6 elements of one of them is 


congruent to the corresponding element in the other triangle and vice versa. 


e To test whether two triangles are congruent or not, you don't need to 
test all the three sides and the three angles. 


The cases of congruence of two triangles 


Case (1) 


Two sides and the 


included angle 


S. A.S. 


Two triangles are 
congruent if two 
sides and the 
included angle of one 
triangle are 
congruent to the 
corresponding parts 
of the other triangle 


Remark 


Case (2) 


Two angles and one 


side 


AzS. A. 


Two triangles are 
congruent if two 
angles and the side 
drawn between their 
vertices of one 
triangle are 
congruent to the 
corresponding parts 
of the other triangle 


Case (3) 


Porte 


S.S.S. 


Two triangles are 
congruent if each 
side of one triangle is 
congruent to the 
corresponding side of 
the other triangle 


Case (4) 


Hypotenuse and one 


side in the right- 
angled triangle 


R.H. S. 


Two right-angled 
triangles are 


congruent if the 
hypotenuse and a side 
of one triangle are 
congruent to the 
corresponding parts 
of the other triangle 


If each angle of one triangle is congruent to the corresponding angle of the other 


triangle » it is not necessary for the two triangles to be congruent. 
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Prove that AABC=ADEF 


F 
Prove that AABC=ADEF 


IT 


v 
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D 


F 
Prove that AABC=ADEF 


F 


Prove that AABC=ADEF 


A 


w 
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D A 


F E C B 
Prove that AABC=ADEF 


[1] In each of the following figures, show if the two triangles are 
congruent or not. If they are congruent, name the case of 
congruence. If they aren't congruent, give reason. (given that the 
similar signs denoted the congruency of the elements marked by these 


signs). 
F E C 
(3) A 
Q 
B 
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a 


(15) 
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e 


eD A @3) 4) 
A 
D 
B. X 
c -Y 
*|* 
E 
k E B c E B 
al pel 
aie B c 
A B 
e 8) 
he i i 
rå 
D Č 
F E 


[2] Answer the following: 


(1) 


(2) 


(3) 


(4) 


In the opposite figure: 
These triangles are congruent 
a then X= eee? 


In the opposite figure: 
If: AB =AD BC =7 cm. »m(Z BAC) = m (4 DAC) = 25° 
and m (4 B) = 30° 


Complete the following : 
(DA ACB & A eee (2) m (4 D) S evere 2 
(3) CD = + cm. (4) m(Z ACD) = + $ 


In the opposite figure: 

If: CD N BA = {F} »FA=FB »CF=FD >» 
m (Z CFB) = 35° and m (Z B) = 100° > 
then m (Z D) = ee o 


In the opposite figure: 

If: BC=FD »m(ZA)=m(ZE)=95° > 

m (Z B) = 35° »m(Z D) = 50° and FE = 7 cm. 
Complete the following : 


(a) m (ZC) = ee $ (2) m (4 F) = © (9) AABC E e 
(4) AC Buus (5) AB = verre cm. 


(55) 
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(5) In the opposite figure: 
If : AB = DC » AC = DB and m (Z A) = 30° 


Complete the following : 
(1) AABC EA. 
(2) m(Z D) so o 


(3) m (4 DBC) =m (Z = ) 


(6) In the opposite figure: 
C is the midpoint of BD »AC LBD ; 
AB = 5 cm. and m (4 B) = 57° 
Find : (4) The length of AD 
(2)m (4 DAC) 


(7) In the opposite figure: 
AD = DC »m(Z ADB) = 40° » m (4 DBC) = 30° > 
m(Z BCD) = 110° and AB =7 cm. 
Find : (4) The length of BC (2)m (4 BAD) 


(8) In the opposite figure: 
BA=BC »DA=DC >» 
m (Z ADB) = 50° and 
m (Z BAD) = 110° 
Find : m (4 ABC) 
(9) In the opposite figure: 
AB() CD ={E} »AE=EDand ZA=2D 
Is A ACE = A DBE? Why ? 
Prove that : CE = EB 
[3] Choose the correct answer: 


(1) The following triangles are congruent except =-=- 


(a) (b) (c) (d) 
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(2) The following triangles are congruent except -+ 


2 d a4 


(a) 


(3) The following triangles are congruent except ---------- 


e E z 
4cm. m. 
(b) (c) (d) 


3cm, 


4cm. 3c 


(a) c 


(4) The pair of congruent triangles of the following triangles is 777- 
(a) (b) (c) (d) 


(5) In the opposite figure : 


A 
The necessary and enough condition Z Y 
which makes the two triangles ABC and XYZ 
be congruent is ------+--- Up 
C B 
X 


(a)BC=YZ (b) AC = XZ 
(c)m(ZC)=m(ZZ) = (d)m(Z B)=m(ZZ) 


[4] Complete the following: 


(1) if: AABC=A XYZ »m (4 A) = 50° and m (4 B) = 60° , then: m (4 Z) = ° 
(2) if: AABC= ALMN sm (Z L) = 40° and m(Z B) = 90° > then: m(Z ©) = +-+- o 
(3) If: AABC= AXYZ and m (4 A) + m (4 B) = 120° s then: m (4 Z) = e° 
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(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


If: AABC = ADEF and m (/ C) = 90° » then: m (4 D) +m (4 E) = =? 


If: A ABC = A XYZ » the perimeter of A ABC = 12 cm. » XY = 4 cm. and YZ = 5 cm. » 
then : AC = sideebanese 


Any two triangles are congruent if each ~+- is congruent to its corresponding side 
in the other triangle. 


Any two triangles are congruent if two angles and -+++ in one of the triangles are 
congruent to their corresponding elements in the other. 


The diagonal of the rectangle divides its surface into two =-= triangles. 
If A ABC =A XYZ » then AB = ev- and m (4 Z)=m (4 + ) 


If: AB = LM » BC = MN and m (Z B) = m (4 M) » then the two triangles ---------- 
and -ee will be congruent. 


a Ce oh ae 


Mathematics 1% Prep 1% term 


Sheet (6) 
pers lel is 


Angles Formed from two straight lines and a transversal: 


If a straight line N cuts two straight 
lines L and M as shown in the opposite 
figure, then we get eight angles. 


N 


We can classify these angles into pairs 
of angles: 


e Alternate angles. 


= 
STER 
Solun 


e Corresponding angles. 


e Interior angles on the same side 
of the transversal. 


As follows 


(1) Pairs of alternate angles: 


(2) Pairs of “err angles: 


L l L á 
M 5 M 


Pairs of interior angles on the same side of the transversal 
N N 
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Relation between pairs of angles formed from two 
parallel straight lines and a transversal to them 


If a straight line intersects two parallel lines, then: 
(1) Each two alternate angles are equal in measure. 
(2) Each two corresponding angles are equal in measure. 


(3) Each two interior angles in the same side of the transversal are 
supplementary. 


nr Lo oe ia a. 


In each of the following figures, find the measure of the angle 
which is marked by (?) giving reason: 


(3) 
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The condition of parallelism of two straight lines 


The two straight lines are parallel if a third straight line intersects them 
(as a transversal) and one of the following cases satisfied: 


(1) 
(2) 
(3) 


Two alternate angles have the same measure. 
Two corresponding angles have the same measure. 


Two interior angles in the same side of the transversal are 
supplementary. 


RSS. æ… 


In each of the following figures, why is AB // CD? 


B A 
55 
E 
125 
Cc D 
(3) 


(1) 


(2) 


(3) 


(4) 


Geometric facts 


The perpendicular to one of two parallel straight lines is 
perpendicular to the other. 


If two straight lines are perpendicular to a third one, then the 
two straight lines are parallel. 


If two straight lines are parallel to a third one, then the two 
straight lines are parallel. 


If parallel straight lines divide a straight line into segments of 
equal lengths, then they divide any other line into segments of 
equal lengths. 


If Li // L2 // L3 // La, 


and M; and M: are two transversal 


in which: 

AB = BC = CD, 
then: 

EF = FG = GH 


eT OOS TT |S 


Complete using the given shown in the following figures: 


D 


[1] Choose the correct answer: 


(1) In the opposite figure: 


B GAC > BE// CD and m (Z ABE) = 130° z . u E 

Then m (Z C) = ere- 

(a) 130° (b) 40° 

(c) 50° (d) 90° D C 
(2) In the opposite figure: D C 

BE bisects Z ABC » BA // CD and p 

m (Z ABE) = 32° > then m (4 C) = ~- 

(a) 32° (b) 64° 532 

(c) 60? (d) 80° B A 
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(3) 


In the opposite figure: 

AB // CD » m(Z EAC) = 130° 

and m (4 EAB) = 90° » then m (Z C) =---------: 
(a) 90° (b) 130° 

(c) 140° (d) 40° 


(4) 


In the opposite figure: 
AB // DE »m(Z D) = 128°, 


m (4 A) = m (Z B) and C GAD > then m (4 B) = 1 


(a) 64° (b) 128° 
(c)52° (d) 26° 


> 


(5) 


In the opposite figure: 
AB // CD » AB // EF »m(Z A) = 60° and 
m (Z E) = 35° » then m (4 ACE) = eee 
(a) 60° (b) 35° 
(c) 95° (d) 85° 


(6) 


In the opposite figure: 

m (4 D)= 45? » DE // CA and 

CD // BE » then m (4 ABP) = e 
(a) 45° (b) 90° 

(c) 135° (d) 40° 


(7) 


In the opposite figure: 

AX // BY // CE// DF » 

AB =BC=CD 

and XE = 6 cm. 

» then the length of YF = ------- 


(a) 3 cm. (b) 6 cm. 
(c) 12 cm. (d) 9 cm. 


X 


A 


(8) 


In the opposite figure: 
AB // CF // DE > 
m (Z A) = 120° and m(Z D) = 85° > 


then m (4 ACD) = 1 
(a) 60° (b) 85° 
(c) 25° (d) 120° 
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(9) In the opposite figure: 
What is the value of X ? 
(a) 40° -` (b) 60° 
(c) 80° (d) 100° 
(10) In the opposite figure: 
CD // BA » DÈ // CB a? 
s then: X= evere _ / 
(a) 60° (b) 45° reaper 
(c) 120° (d) 90° 


IOS TT em, De 


[2] Complete: 


(1) The straight line which is perpendicular to one of two parallel straight lines is 
streeaeens to the other straight line in the plane. 

(2) ___ If two straight lines are parallel to a third straight line » then they are -------- 

(3) Ifa straight line cuts two parallel straight lines » then each two alternate 
angles are -e 

(4) Ifa straight line cuts two parallel straight lines » then each two corresponding 

(5) If a straight line cuts two parallel straight lines » then each two interior angles in the 
same side of the transversal are ---------- 

(6) If a straight line cuts two straight lines and there are two corresponding angles 
having the same measure » then the two straight lines are ---------- 

(7) If a straight line cuts two straight lines and there are two alternate angles having the 
same measure » then the two straight lines are ------.--- 

(8) If a straight line cuts two straight lines and there are two interior angles in the same 
side of the transversal are supplementary » then the two straight lines are =- 

(9) If a straight line cuts several parallel lines and the intercepted parts of this 


transversal between these parallel straight lines are equal in length » then the 
intercepted parts for any transversal are -:-------- 


ee A T OTAR OI E eee 
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[3] Answer the following: 


(1) In the opposite figure: 
AO // HD // YX // CB 
» AD = DX = XB 
and AC = 18 cm. 
Find the length of AY 


(2) In the opposite figure: 
AB // CD » EF // CD 
sm (Z A) =42° and m (4 C) = 117° 
Determine : m (4 AEC) 


(3) In the opposite figure: 
m (4 A) =40° »m (4 E) = 55° 


AB // EF and AB // CD 
Find : m (/ ACE) 


(4) In the opposite figure: 
AD // BC EECA » 
m (4 DAE) = 70° and m (4 DAB) = 50° 


Find the measures of the triangle ABC 


(5) In the opposite figure: B A 
AB // CD // EF »m(Z A) = 35° and D 
CD bisects Z ACE 
Find : (1) m (Z DCE) (2) m (Z CEF) 


(6) In the opposite figure: E, A 
AE // CB » BA // CD » 


AF bisects Z BAE and m (Z EAF) = 56° \ 


OQ 


Find : m (4 C) 


Le a ee 
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[4] Find the value of X: 


80 Fr: 
X 
> o 
X 
105 
x 
115, 


35 


a re — 9. ~~ ANM 
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Sheet (7) 
tric const i 
geome NCtions 


1) 

Using the ruler and the compasses» draw A ABC in which AB = AC = 5 cm. » 
BC =6 cm. » then draw AD L BC where AD N BC = {D} 
Then find by measuring the length of AD (Don’t remove the arcs) 


2) 
Using the ruler and the compasses » draw the line segment BC with length 7 cm. » then 
draw the straight line L as an axis of symmetry of it. (Don’t remove the arcs) 
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3) 


Draw an angle whose vertex is A and its measure is 130° » use a ruler and a compasses 
to divide the angle A into 4 equal angles in measure. (Don’t remove the arcs) 


4) 
Using the geometric instruments, draw an angle of measure 120° and bisect it 


(Don’t remove the arcs). 
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5) 
Using the geometric tools » draw an angle of measure 75° and bisect it 


(Don’t remove the arcs). 
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